INTRODUCTION
Infective collections in the abdomen can cause significant morbidities and sometimes mortalities. Even though there have been numerous advances, these still remains a difficulty to both diagnose as well as treat. It is one of the most feared complications of surgery. 1 Most abscesses will end up requiring drainages. Open surgical drainage with adjuvant antibiotics used to be the traditional treatment protocol. 2 Recently however, sophisticated percutaneous drainage methods are evolving as an important therapeutic tool in the management of this problem. 3 There have been tremendous developments in the form of advanced CT scanners, novel catheters and other equipments. Consequently, image guided therapeutic drainage have now gained widespread usage in intra abdominal abscesses. It was in 1953, that percutaneous drainage along with adjuvant antibiotics was used for the very first time to effectively drain a liver abscess. From that time onwards percutaneous abscess drainage has been in use and constantly modified, and updated to drain collections in various parts of the body. 4 Image guidance for drainage came into force initially when Gronvall et al performed of four cases drained under ultrasound guidance. Later, Gerzof et al set a successful protocol for percutaneous abscess drainage using both ultrasound and computed tomographic guidance in twenty nine cases, all of which were successfully drained. Later, it was Haaga and Weinstein who showed that the safety and effectiveness of percutaneous abscess drainage procedure was better with CT guidance, which they demonstrated in thirty three patients. 5 The aim of the study was to demonstrate the safety and efficacy of percutaneous drainages of intra -abdominal abscesses and collections when done under image guidance.
Another aim was to demonstrate that this can be done even in ill patients who are not fit for general anesthesia.
MATERIAL AND METHODS
This was a prospective interventional case study done in Saveetha Medical College between August 2015 to September 2016, after obtaining the approval of the institutional ethics committee. CT guided drainage of abscesses and collections were done for 102 patients over a period of one year. Amongst the patients, there were 88 men and 14 women. The ages ranged from 16 to 72. An 128 slice Philips CT scanner or a 16 slice Siemens CT scanner were used for CT guidance. Ultrasound guidance was by a Philips ultrasound machine. Informed consent was obtained from all the patients prior to the procedure after counseling them about the technique, after care and possible complications. Drainage catheters used in our study was hydrophilic, multipurpose pigtail drainage catheters with locking mechanism; sizes 8 to 14F. Dilators were Standard and Coons dilator series. Initial aspiration needle used was a 20 to 22G Chiba needle. Guidewires used were 0.035 or 0.038 stainless steel or nitinol, standard stiffness, Amplatz guidewire.
Inclusion criteria
Solitary, defined, safely accessible collections and abscesses were included in the study. Sick patients, post operative patients and patients who were deemed unfit for general anesthesia were also included in the study. 6, 7 Exclusion criteria Illdefined phlegmons were excluded from the study, since it may lead to worsening of the infection. Multiple abscesses were excluded from the study. Multiple loculations within the abscess were considered as relative contra indications, since it may require multiple accesses and therefore multiple catheters. Hydatid cysts are absolute contra indications due to the very high risk of anaphylaxis. Percutaneous route is not the access of choice for pelvic abscesses, which require a transvaginal or transrectal route. Altered prothrombin time and INR is a relative contraindication to percutaneous catheter drainage.
8,9
Technique Patient would be started on pre-procedural antibiotics. The first step would be to accurately locate the abscess using CT and ultrasound. Multiplanar CT scored over ultrasound when there were bowel loops / air overlying the abscess because of its inherent advantage over ultrasound in presence of gas, bone and bowel loops overlying the abscess. However ultrasound is essential in draining liver abscesses to assess the surrounding parenchymal vascularity. These patients also required an intravenous contrast administration for the same purpose. In contrast enhanced CT, the abscesses appeared as thick irregular walled lesions, which showed a central non enhancing liquefied area.
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The next step was a diagnostic aspiration using a wide bore, long stemmed needle. CT guidance was the preferred modality, except in large superficial abscesses and liver abscesses where ultrasound guidance with color Doppler was preferred. 12 The needle was selected based on the distance of the center of the abscess from the surface; this was measured either in ultrasound or CT and the access point was marked. The needle gauge was selected as 18 to 20 G depending on how thick the collection appeared on imaging. Under strict aseptic precautions, the local area was prepared. Local anesthetic was injected. With image guidance, the needle with negative suction was inserted and advanced to the point already intended. Around 10 to 20 ml of pus / fluid was aspirated for lab work up.
Intravenous broad spectrum antibiotics are mandatory before actual drainage catheter insertion to protect against possible sepsis when the abscess wall is traversed. 13, 14 Planning the approach for drainage needs careful observation and planning, and is easily the most important step in the procedure. The steps to be considered are the point of cutaneous entry, angle of entry and depth of entry. Intervening organs and vessels need to be avoided to prevent organ damage and internal hemorrhage. The aim would be to access the most dependant part of the collection, since this would aid in complete drainage. Catheter access route is best delineated by using CT. 15 The access was by a modified Seldinger's technique. Under CT and / or ultrasound guidance, the catheter was inserted. Sometimes fluoroscopic guidance was additionally employed. A guidewire with a "J floppy tip" is then inserted through the access needle, and advanced till it reached and coiled against the dependant wall of the abscess. The needle is removed and angiographic dilators of caliber 8 to 12 F were passed over the inserted guidewire. Once adequately dilated, the catheter was inserted over the guidewire, and was advanced with image guidance until it coiled along the dependant wall of the abscess cavity. The caliber of the catheter is usually between 9 to 12 F and is usually a pigtail catheter. Pigtail catheters contain multiple side holes, and preferably should be so placed so that all the side holes are within the abscess cavity. Trochar technique: when the abscess is large and superficial with a safe direct access route, a one step trochar technique is used. After confirming the position of the catheter within the abscess cavity, the trochar is removed, and the pigtail is allowed to coil within the cavity. In our study, only the Seldinger technique was used in abscess drainage, since all abscesses were deep without an unimpeded access. Once the catheter is seated, all pus should be aspirated. With copious irrigation of normal saline, till the returns are clear, the majority of pus can be initially removed. The catheter was then firmly secured to the skin using sutures and placed in a sealed drainage bag. 16, 17, 18 Post procedural monitoring the catheter with regular saline flushing is essential to maintain patency. The hourly volume and the nature of the draining fluid / pus was charted and maintained. 19, 20 Two types of catheters can be used for percutaneous drainage. i) Pigtail catheters: These multiple side-hole catheters are available in various sizes. In this study 9-12 F pigtail catheters were used, the larger ones being used for the more viscous collections.
ii) Sump catheters: These are multiple side-hole large bore (14 F) catheters inserted over a long metal introducer. The fitted introducer stylet provides support for the catheter and avoids the frequent problem of tissue resistance from body wall or fibrous tissue; it often obviates the need for dilators. These catheters are introduced using the trocar technique. Sump catheters were not used in our study. 
Criteria for catheter withdrawal

Catheter Criteria
• Drainage change from sanguinous / purulent to serous • Marked decrease in drainage clearing of drainage contents. All the patients were followed for a period of minimum 3 months for any recurrence.
STATISTICAL ANALYSIS
Descriptive statistics like mean and percentages were used to interpret the data.
RESULTS
The number of abscesses and the location was categorization of the abscesses is illustrated in Table 1 . The predominant location of the abscesses were intrahepatic, iliopsoas (cold abscesses) and subdiaphragmmatic. Category wise successful drainage percentage of the different abscesses in different location is shown in Table 2 . Amongst the 102 drainages, 70 were done under CT guidance and 32 under US guidance. The procedure was considered successful if there was complete drainage of the abscess with significant clinical improvement, and if the patient had no necessity of intraoperative drainage thereafter. In this study, there was a success percentage of 84.3% (86 out of 102). Amongst the 102 drainages performed, 12 were not successful resulting in a failure rate of (11.7%) as per Table 3 . Amongst the 102 drainages, 8 abscesses recurred (Table 4) . So the recurrence rate in this study was 7.8%. Precipitate withdrawal of drainage catheter caused two subdiaphragmmatic collections to recur, redrainage was done and was successful. Amongst the 102 drainages, complications developed in 12 patients and so the complication rate of (11.8%).
DISCUSSION
Image guided percutaneous drainage have been established as a standard and safe technique for therapeutically draining intra-abdominal abscesses. With this study, the aim was to establish more precisely the modality of image guidance, the selection criteria and the factors which contribute to higher success rate. With this study a success rate of 84.3% has been demonstrated. The average success rate has been 70% in prior studies. All 32 intrahepatic abscess, 16 of 24 iliopsoas collections, all 4 renal abscesses, 22 of 26 subdiaphragmmatic abscess, all two splenic abscess, four of six paracolic gutter abscess and all the subhepatic abscesses were drained successfully. 21 Intrahepatic and intrasplenic abscesses had a 100% success rate, as did subhepatic abscesses. The interesting fact about this was the subhepatic abscesses were a result of ruptured liver abscess which then had contained in the subhepatic region. Another fact to note was, the guiding modality in all successful drainages were a combination of ultrasound and CT. Ultrasound along with color doppler was used for initial needle and catheter insertion. The further advancement of the catheter and the guidewire to access the posterior dependant wall of the abscess was facilitated by CT acquisitions. Post procedural check was done with a comprehensive CT screening. We had a failure rate of 11.7% in our study. One liver absces had phlegmonous areas with high viscous contents. A 10 F catheter did not drain successfully. Catheter was upsized to 12 F, but complete drainage was still not achieved, and the patient was taken up for open surgical drainage. This failure rate of 11.7% compares very favorably with the failure rates ranging from 12-27% in the literature. 22, 23 Fistulous bowel communication happened in two paracolic gutter abscesses, and the abscesses recurred. The patients were then surgically drained. 24 Our recurrence rate in this study was 7.8%. Precipitate withdrawal of drainage catheter caused two subdiaphragmmatic collections to recur, redrainage was done and was successful. Iliopsoas abscesses in our study were secondary to infective lumbar spondylodiscitis. Therefore, even though the abscesses were completely drained during the procedure, since the primary source had not completely healed, the abscesses recurred. Our complication rate was 11.8% (12 patients). In 6 of these 12 patients, the complication was sepsis. Broad spectrum, intravenous antibiotics were a mandatory part of our protocol, and they were started before the abscess wall was traversed, so as to prevent seeding of the infection into adjacent organs or the peritoneum. In spite of this precaution, 6 of our patients developed bacteremia, which was then controlled with medications. Infective strains not sensitive to the particular antibiotics were presumed to be the cause of this complication. High placed liver abscesses and splenic abcesses had to be accessed in an intercostal approach, which resulted in injury or infection to the pleural cavity. These patients were successfully treated with intercostals pleural drainage. Most of our study patients were either post surgical or significantly ill, which deemed them relatively unfit for general anesthesia and consequently unfit for open surgical drainage. A few of our study patients were healthy, but percutaneous drainage was preferred over surgical drainage due to reduced morbidities. 25, 26 
CONCLUSION
With this study, we concluded that image guided intraabdominal abscess catheter drainage is the definitive management option for abscesses in intrahepatic, intrasplenic, renal and subhepatic locations. Percutaneous drainage is the preferred management option in iliopsoas abscesses and subdiaphragmmatic abscesses. However, paracolic abscesses with the risk of fistulous enteric communication are better treated surgically.
A combined imaging guidance of ultrasound, CT and occasionally fluoroscopy provided a precise planning route, easier access, better abscess cavity entry, better access to dependant abscess wall, prevented adjacent organ damage, reduced internal hemorrhage, picked up complications early and ensured catheter position post procedurally. Careful patient selection, meticulous preprocedural planning, judicious use of guiding imaging modalities, strict procedural asepsis, skilled technique and stringent post procedural aftercare can cumulatively contribute to even better success rates in future.
